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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rubber composition which is based on a blend material 
comprising NBR and an acrylic rubber, has good fuel impermeability, resistances to heat, 
amines, and sour gasoline, low-temperature properties, etc., and can be excellent in electric 
conductivity and to provide a fuel hose for automobiles made therefrom. 

SOLUTION: The rubber composition is based on a blend material comprising 70-30 wt.% NBR 
having an AN content of 46-52 wt.% and 30-70 wt.% acrylic rubber having an acrylonitrile 
content of 10-15 wt.%. The acry'ate component of the acrylic rubber comprises an alkyoxyalkyl 
acrylate; and/or the blend material contains 10-25 pts.wt (based on 100 pts.wt polymer 
component) plasticizer preferably having an SP value of 8.8 or higher and a mol.wt. of 550 or 
lower. The fuel hose for automobiles is made from the composition. 
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;u^>>u7^ y u— h^^t;t(DirpiS$tL^t^^ -tea 
ftecD^i* rig 1 ^B^icfig^rfA^fiE^j a>a-&tia«r* 

[0 0 4 9] plUSlJIi. ±IHNBRXI*7^ U;U^A<D 
NBRSl//XI*7^ , J;U^A(z*fLr. 001 

last y i 5 - 3 o saai. l < it. ^co 1 
ooii»afcy 1 5- 2 ofi»was*D**i«o Rffflffj 

|jSPft/)<8. 8&±T?fcoT^S#5 5 OlUTOfc 
a>A<»*L<. fcyfcit. SPW9. OI2U:-e*-pT 

[0 0 5 0] &mzmi*Z>*lZ>*JM#lt LTI4. 

Jiie<bx§¥l*±§!{<D ry^^-y-^-tf-RS i o 7 (® 0 D P 

*) J r7f^^-f^-RS 5 40 (Ba a B «) J ^ 



[0051] jB2*wic«s=rAtt*«iicj3i^r*^ a 

IEICC B£IS^£ C oT. f^f^aS^Stti 

$1 08Q • cmlSTFiU &tf/XI4, zfAlfij£fe<7> 
®jg (JIS K6253 <DfiP>-9 £ -f ? A) ^55- 
7 SgOgidrt^^^WfL^o CB(7>a8H : >E'& 
ftl-HLTIi rjg 1 ^AIMMfcj tf>i§^£|H] 

[0 0 5 2] *2*5HCZ«S=fAtt*«lCj3txrti. «T 

ejbi *iai^4 3Affljsi4!i(0ii'&tra«i3. maffi. 
mvafemm, &&3tmm, *fti»jt*i»<D*>*oa>*a* 
jpffl^E^-rs^t^-ess- 

[0 0 5 3] (*3*Wir«4=fA«ja«l) * 3*911:1 
ffi£d\Maj£1Sll** ANi^46-52li%tfe^)N 
BRt, 7JI/a*v7^75 'J U- L 1 

0-1 5li%OA N^^M^^-ttfcT^ UiUd^AfcO) 
Ho/o?U> Ktt**<7 0 : 30-30 : 7 0(D?U> 

K*t***tfcU 7b^O. fijEN BR&l//XI47£ 'J 
=fA|C*tLT. ^(7) 1 0 OMSPSfcy 15-3 0 11 

[0 0 5 4] NBR, T^'J;U=fA, pJM&J, CBRlf 

[0055] cs»»ffl«s#*«iia*-^3 a»*ffl«» 

flnH*— XI*. »8#SE(D (7) - (9) ffi 
Klza/?0)«afc-r4C4:A<-e#*o X. eft £><Dfitf£ 

I*. *aSBIfc«6^Att**ircfcoT»fi8S*l-Ct^C 
[0 0 5 6] ±E (7) - (9) (0* — XraritlwJSl* 

X. (9) icfeltft r»fRttfe4LM*»* % />ttlC«*l 
fcit&CDBfSOifAttftj (hLtfi, i^P^tK'J> 
=fA (eco) , <7 pax;U7tx><b7Ky x^u>zfA 
(CSM) , 7^7 'J a— h y vx>=TA/tHb 
t*-;u^u> K=fA (NBR • PVC) , 7^'Jn-h 

3 5c*«fti*d , Ata>^U> K=fA (NE) 

[0 0 5 7] Tfx— X(7)WJii:niS<!:a)Slll«iS«^oi>T 

Rj*6"Cft64^ *y»*L< I4MIB4<*— XttrtffCD 1 

/2&±<Dmmt $ft^o 

[0 0 5 8] SKmffi^*4IDiM^-xcDSatic^fcor 
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T*££. fc*3«jfl[A«**. 
[0 0 5 9] m8^B^|Z^>i>glftmffl^$4lli^^-X 

— tF— 7tx— T.XIix/NTK U— va X£ LT<7){gffi 
[0 0 6 0] 

-S3rr9J»LfcHjfiw i -5. tt&mi ~ 1 ocD^m 

-^NBR(t7^ U;U=f ACT) 37 U> K^Tt? fo£TlS0>S 
*iE*1. *U7-jll<NBRXttNBR • PVCtfci 

[O 0 6 1 ] S^IEd 1 

tK'J -7— 1 0 OSiSff 

Xf7'J>i lS*Sfl 

*<bR»Jtffl 1 MSP 

*— Tfo^^^^ (cb) m.& 

ADXifi^J i S*£fl 

fiattfty ffi* 

ftlflklEWH ^* 

COfi^IB^ 1 I*. 1 - 5 . tt«#J 5 - 1 O 

^?b>Ktt-c^ 0 c*iba)/H'J7-i:i3it5NBR 
*c <fc -i) o 

[0 0 6 2] g:fciZ^2 

7tx°'j*7— i o omaas 

iHbsta 5 msc 

xfT'J >i£ 1 MSP 

*<bI«Jt*J 2 MSP 

*— #>?9** (cb) mm 
an o. s Mas 

T^^ASia^ffisi»J»J i. siiSf 

^7z>7 5K*ftntea*i i. smssno 

[0 0 6 3] C<Dtt*IE*2f4ifc«ffj2-4|Z»a-r* 
*,<DT*fcoT\ ±f5<D TtK'Jv-j £I* n i£i£0i]2f::& 
UtANi^50lt%t'WNBR s fcb<Se0!l3lCfcl^ 
TANI/)M 6it%tS)l)N B RIC3 Oll%0PV 
C5?U>KLfcNBR • PVC. hfc^J4lzfcL>TA 
Nl^3 5il%tfe5NBRC3 0ll%(0PVC$ 



:?L>> KL/iNBR • PVCtMo 
[0 0 6 4] S^§E-&3 
*°'J-7 — 1 0 OSSSP 

lib7^vOA 3figSP 

7K»<brt;uS/ r 5A 6SfiStf 
?J— 7tf>^5^^7 (CB) 1 ssasBo 

[0 0 6 5] za>s*iE^3i4a:^jiizis^-r«)t<D 

rfeoT> ±IB(7) rjK'JV— J <tl*. 7^1^6 9 
%-C fc 4 7$ U jU*DBIt»Jrt }S(D ^ ^ X =T A ( F K M ) 

tfcittixy- xAttSt t^p-u;ufe 5 7 3 1 q 

(Sp°P*) J tfe^Jo 

[0 0 6 6] fcic. #8i::oi*T-lSLTBt9J-r**<* 

pJH#J<hLTI*. £1&0J1 -5. tttt«2. 3, 5~ 
7, 1 0(C(4Jfi«<bX«tt»0> r7fi]^f-RS 1 

0 7 MS) j ttRfffl4f::l*DOP£. tb«#J8 
i::i*doa£. tb««9izi*jii«<bx»a»<D rr^r* 

+t--r +f— rs 7 3 5 (isa*) j -t+L-^ttair^-r 
phr (**ti o oii»afcyo)ii9tt) 

■r. 

[0 06 7] #izc b£ lti*. S^cd^— tH>^u— 

KOStBlC&lV r H A F J <t UrBSfP^r-VT^^ httSi 
<D ry 3 ^?7^^N330 (i§p a p€) J tfe 
FJ tLTK**-7H>tt«SK7) rix-^hso (j§p n p 

«) j tsrfj t LxmMJi— ^>ttS[a> rv- 

[0 0 6 8] JEf^JtRIWl OUfcl^TI*. B.\Z^ £ 5 
13. r$;u^j £LTSierra Talc*±Sg<£> T = xhO> 
^— /\°— (fSp n p*) J £3 0 p h r ftiKL/co 

[0 0 6 9] X. S*1S^1 ~«*e$3icoivc-is 
LtKWti^ »*BE^1(7>*<tB»ihfflfcLrf* Uni 
royal Chemtt^CD rfr)#-K4 4 5 (SS«) J 

;>3C (SD°n«) J XI* ry>7b«^XRD (^ 0 a p 

*) J S*iE-& 1 CD*DXK)3iJ£ LTI*Esso5;fiaK 

(D r^"jxh-;i/#7 0 (^p°p€) j S*1E^3cd 
■<bv^*->^Afc Lr(*tS^D<b^ttS?co riaa-7^# 

1 so (Sp°p€) j S*ia^3<E7KI£lb;b;ui>^A 
<h LT(*ifi>x^b^tti^cD rca i - z (mp°p«) J 

[0070] sic »*e*i ic««*«#jasai ~ 

0)5%tt**n«*l*»Jli»«ffiilffl^***W«r*<b 
^ttS(D ry ^7-tt-g j XlifslttM 

ry^-tr^-cz-G (^p° Q «) j ^^fflL>. = 
-;u*nffi^i*-f a y ;u*Ma*-c**«**b*xji 

tt^CD rcN-25 (®p a aS) J tEUD«5jSit»J-Cfcft 
*M«*<b*ttBO) f/W'^AB-S (Sp°p«) j 
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W25B-40 (fSBS) J tft§g*SS«J"Cfe*«X-|b 
^ttfiO) W^DX-M (ESS*) J 

<h LTIi*ft3ftSlb^tt»(D ry <7 -tz^ — T T-G (ffl 
S*) J Sffll^ x;u^x>T= K^naffififflj: LT 

f*H*±SK7) IV ^-tZ^-CZ-G (^ a D 0 «) J 

fc. 

[0071] ( mmmum^comm ) ±m&mizgk&-fc 

/*'J — 5*1*— Xtf*— ^>a— ju:*oTB»«J U 
Z+lbCD=fA$l/S^^ 15 0° C x 3 o#a>:?u**n 
Bit. HSS^J3, hbix^Jl ttl 6 0° CX45»(D?1/X 
Mfu tb$S#J5l*1 60° CX4 5^^L/XM+1 
6 0° C x 4^<DSftMJPffilCT 2mm(DIifCv- h 

[0 0 7 2] ( tOJMfcttflPFHB ) #«l=«SfP«fflK» 
ft-SfflL^ J IS K6 2 5 lSl/62 5 3H*i:t, 
tflffltttti: LT3l»y5** (MP a) % #1/ (%) 
®$ (t^P^— £ *^^A [faPA] ) £!¥{ffiL 

fco 1 ~a3lC*-T 0 c*i&<otn»«i±ic 

OL^TI*. 5l»y**A<1 O. OMPaW±, #tf#2 
5 0%IU±. BIS (t^P^ — * 94 7 A [fiP 
A] ) A<5 5-7 5Jgr*fcS- £*<»*LIV 

[0073] ( tfvu ^aattcpgEW 

ffll^fcCUP;4(Ccfey. j£S1$£!l (mg • mm/"cm2 
/day) *ajffiLT#VU:/»«tt*B«L*:. CC 

>£fX^LT. *«y^O>BHP» (HPB8Pcm2) $ 
15 £ t (mm) (Dv- H*0)ffPffliffliaet>T-eaSBBL. ;£ 
H±{* * fltt $ * 4 z t (c j: y bjr fia> B * iJ v 'J > 

[0 O 7 4] ftttMlcf*. ^WfilfcLt*^^:! 
O Om I (Oily U >*JRSLfc«»-C. 4 0° C x 7 E3 
M(DJtffia3l*ffL\ -BZtDiSy U 1 O Om I <B 

fiWO (mg) LTB<o C<D«B-C4 0 

(DiftliWl (mg) £»|£LT, 2Sffl«S= t (W 

0 -wi ) /3P, t*5ai=j:y. ItllBigig^^^S: 

[0 0 7 5] ( jgattggg ) Si 
«SWttfflK«frl^OL^r. J I S K6 2 6 1 CUSS 



■T*«Jl«r»WttUllcJ:oT«aitftaflE (° C) $ 
;1IJL, ^0)$SS£a 1 -S3lC7jcLfco <SSifa<b;£g 
tLTI*. -2 0° CJ^TT'&£C<t*<»£Ll\ 

[0076] si-a3 ir^-r 

&mizmMmmnmx\z'o^x. jis ksqh 

EPHnfiES i - i o o vt LfcKK^il^J: 
y. (Q • cm) SBffliL. -tCDtt 

^^ii -S3ic7FLfco #ai**8iitLri*, 1 

08Q . cmWTrfeSCt^ffSLLV t^Z-**l 

[0077] ( B»ttos>gg ) a i 3 

«5ff«JHKttfric^i*r. 12 0° c x 1 esmmcD 

■&*fc*a>tttf**b* (%) £»JSU -£-(7}!iSm£Sl 
~S3(c^Lfzo #tf*fls*4: LTI*. -3 OWJUWC 

[0 07 8] ( j»Jgfl;fltt(DSg ) 81-S3 ICtf^ 

Cj |:40° C x 4 8»iB(D*fr-e«aiLf=«a)i*»* 
Ibip (%) £S1SU ^CDiS£^£Sl -S3lc^Lfco 
(*»*ft*tLTI*. 3 0%OTtfel)C(hA^L 

[0 0 7 9] df-fr? — tf^ttCDPffi ) S 1 ~S 3 (Ctf 
■r 2 &^J^C^S4lfffiffil^tit>^■|COL^r. 2. 5li%0)7 
^'J^/^-t+^-f K^dtifflC TFu e I CJ IZ4 0 
° C x 7 O BB^ftfr t 2 t-f 9 Jl/Sl Lfcft©K«fr 
icoi^T, «<b^*Mb*<DS«A<m^i: 3**SfffiB L 
T. f(D!JUg1 -S3lC7FLfco TOKJ <tafBL 
fct(D(*M^ML. TNGJ i:SIBLfcti(OI4R«Wy 

[0080] ( B7 ^ ^HOmffi ) ICtf^-# 
^J(C^4lfffifflKSI>T-(^OlNr. O. 005mol/L 
<D K7 r ^>^ 1 U>v7 7 S> : £^t;HUfB TFu e I Cj \Z 
8 0° C x 7 2^M0)ftfrT?a63lLfca<DK«)tlC-3l^ 
r. ®<b^tt^a)*«3b^t^^if5A^i¥fflLr. -t 
<D$S^$a 1 ~«3K5FLtco f OKj taiBLfctO) 
li^^^L. Tngj fc«ELfcti(Dtt«**y'1?-l-fl> 

[0081] (fi^7>^iiii> si-S3 ic^-r# 

««=«4WflifflK«l«-|=OL^r, rFue I Cj C4 0 

° c x 4 8i»inia)*fr-caaLfcai=4 o° cx4sb# 

fr$4 0%#fi$tfc«BT?, 4 0° C-50pphm 

iZ^Lfco TOKJ taiHLfcti(Dtt^7'>^a)***< 
[008 2] ( ^CDteCDPffli ) $1-i3 I^^^^^JIZ 
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^H-^fco ^'J— K<D£tl^&<£>l* Tokj . ^'J— K<D 
[0 0 8 3] X, S 1 ~a5IC^-r=&0iJlC<l-5p{ffiffl|S 



SLf-o Aaxtii-Fplglo^L^twi* tokj . fsimam 

&t<Dlt TNGj i: LTai-fEKLfc. 
[0 0 8 4] 
[S1] 





1 


2 


3 4 


5 J 




50/50 


70/30 


70/30 ; 70/30 


70/30 




sol 


5 0 


50 -i 50 


50 . 




WE A 


ME A 


MEA • MEA 


MEA 




14 


1 4 


1 4 


1 4 


1 4 




BH+ 

i 


«*+ 

tt*T- 
1 


a' -H 

Mr 


**+ 

ftl'f- 
0 


ai+ 

PIT- 

L 
t 




43 4 


4 3 4 


434 


43 4 


& 3 4 

<f 0 *f 




9. 2 


9 . c 


9.2 


9.2 


g 2 


1 ill 1 -!.■ / 1 V 

3®>j fiinl<bhr) 


1 6 


4. c 

1 5 


1 5 


25 


1 o 

1 \* 




per 

Ft F 


C c c 
F c p 


FEF 


FEF 


F F F 

1 LI 






45 


45 


70 


40 


#tf (») 


10.6 
270 
65 


12.0 
340 
66 


1£5 
300 
68 


10.5 
260 
63 


12.9 
260 
67 




28.5 


27.8 


25.0 


36.0 


25.1 


ttSaitafi ft) 




-23 


-24 


-27 


-20 




2X10 1 


2x10' 


5X10 1 


1x10* 


2x10* 


mm* tiimwM 


-22 


-29 


-27 


-30 


-20 




23 


24 


20 


16 


27 




OK 


OK 


OK 


OK 


OK 




OK 


OK 


OK 


OK 


OK 




OK 


OK 


OK 


OK 


OK 




OK 


OK 


OK 


OK 


OK 


fine 


OK 


OK 


OK 


OK i OK 



[0 0 8 5] 



[i2] 
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1 




3 !4 


5 $ 


6 


7 


una /T/» II [i.-f /. 


3 5c» 
FKM 
691 Ft 


NBR 

ACM : 50 


! 

t 




0/100 


70/30 


70/30 




i 

1 

NBR- 
PVO 
ACH:46 






50 


50 


■••*i , «Aflr 1(9 


NBR- 
PVC 

ACK:3E 


ViEA 


MSA 


ME A 


7$'Jjb-A+fl)ANl 


0 


1 4 


1 4 


Mttfl 


w 


** + 

> 


B*+ 

Wf- 
1 






434 


4 3 4 


3 9 1 


434 


434 


434 


pffiJB SPI 




9.2 


B.2 


9.0 


9.2 


9.2 


9. 2 






2Q 


9 5 

£ □ 




1 5 


5 I 


30 




SRF 


FEF 


LI A C 

n h r 


pep 

r E r 


FEF 


FEF 


FEF 


fl^ ./niufJAUair/ 


15 


4 0 


35 


65 


70 


40 


80 


ITU l * / 
if* fr-CA) 


12.5 
550 
70 


15.7 
480 
84 


f fi A 

lfi.Q 
600 


14. 0 
DID 

W 


9.8 
250 
70 


12.8 
220 
(9 


L9 * 
340 

62 1 




1.0 


26.0 


23. a 


92.0 


68. E 


28.4 


36.2 * 


«iIBSfcIl PC) 


-20 


-26 


-57 


-a? 


-83 


-IB 


-23 * 


tt$IEWl£ffi (0 cm) 


1X1Q M 


Ex 10' 


lx10 T 


3x10' 


6x10* 


6x10 4 


4x10 ! 
♦ 




-2 


-34 


-36 


-44 


-10 


-16 


-24* 


m 


16 


24 


25 


19 


29 


38 


21 * 




OK 




8ft N Q 


ttftNQ 


OK 


OK 


OK * 




at h q 


OK 


OK 


OK 


OK 


OK 


OK * 




OK 


NO 


OK 


OK 


OK 


OK 


OK * 




OK 


OK 


OK 


OK 


OK 


OK 


N Q 




OK 


OK 


OK 


OK 


OK 


OK 


NO * 




fctf>#*« * MEA+If U>+RI 
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ttffiZ O 0 1-15 19 4 6 



Jfc«fl 





6 


9 


1 0 




70/SO 


70/30 


70/30 


NBR«p©ANi 


50 


60 


60 


79V/i-JAffl 
TMtWII&TWlrM 


McA 


tie a 


MCA 


79 ViVJAipOANl 


1 4 


1 4 


1 4 ' 




wr- 


«+ 

firr- 

i 


w+ 

» 




371 


65 0 


43 4 


clfflH spfl 


8.5 


9.2 


9. 2 




1 5 


1 5 


1 5 




FEF 


FEF 


FEF 


HTfflttfclr) 


4 S 


45 


25 




- 




*M 






- i 30 


M (*) 


10.fi * 
220 
68 


9.6 * 
270 
68 


7.8 
210 
63 




318 * 


S3.7 • 


24.8 




-13 * 


-15 • 


-12 




5x10 8 
* 


axio 1 
* 


7x10' 




-32 * 


-23 • 


-JO 


mm* 


28 f 


32 « 


27 




OK * 


OK * 


OK 


B7SXS 


OK* 


OK • 


OK 




OK * 


OK « 


OK 




N Q 


NQ 


OK 


IBS 


NQ * 


NO * 


OK 




1 



